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(57) ABSTRACT

The disclosure relates to a method for measuring the tempera-
ture of a strand-like material to be heated to a target tempera-
ture, including the steps: the strand-like material 1s guided in
heat conducting contact about at least one disk, mounted so as
to rotate, that 1s heated to a predefined temperature, and a
difference 1s measured between the temperature of the strand-
like material or a value characterizing the temperature of the
strand-like material, before conveyance about the disk and
alter conveyance about the disk. The disclosure also relates to
a corresponding device.
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METHODS AND DEVICES FOR MEASURING
THE TEMPERATURE OF A STRAND-LIKE
MATERIAL

This application claims priority under 35 U.S.C. §119 to
German Patent Application No. DE 10 2012 003 724 .4, filed

Feb. 28, 2012, the disclosure of which 1s incorporated herein
by reference

TECHNICAL FIELD

Embodiments of this disclosure relate to methods and
devices for measuring the temperature of a strand-like mate-
rial that may be, for example, heated to a target temperature.

BACKGROUND

Strand-like materials can be metal wire for example, that
may be used as a conductor of a cable. Typically a plastic
insulation 1s extruded onto such wire in an extrusion device.
For a proper application and adhesion of the extrudate on the
wire, 1t 1s necessary for the wire to have a predetermined
temperature. Therefore, the wires are generally heated to a
target temperature 1n a preheating unit before the extrusion
process. Such a preheating unit 1s sold by Sikora AG, for
example, under the name PREHEATER 6000. With this unat,
the wire 1s guided about two disks that are mounted so as to
rotate, of which at least one 1s electrically conducting, and
thus causes a short circuit in the wire loop guided about the
disks. The wire can then be heated to the target temperature by
means ol a heating apparatus disposed between the disks.

The design of a plastic insulation applied in the scope of an
extrusion method depends sensitively on the temperature of
the wire. Particularly with foaming material applied 1n the
scope of an extrusion, fluctuations in the temperature of the
wire can lead to non-uniform thickness of the plastic insula-
tion. Fluctuations in the plastic imnsulation especially with data
cables can lead to capacitance changes, and with 1t, to changes
ol the characteristic wave impedance. This 1n turn, can lead to
undesired reflection loss. Furthermore, deviations from the
target temperature can also lead to problems with respect to
the adhesion of the plastic material to the wire.

It has already been proposed to measure the temperature of
the wire after passing through a preheating apparatus. Known
measurement methods are based on the evaluation of the
temperature-dependent emission behavior of the wire. Spe-
cifically with copper wire, which 1s frequently to be measured
in this context, the emission behavior can vary significantly.
This results 1n 1naccuracies with the temperature measure-
ment and thus 1n problems with a subsequent extrusion pro-
CEess.

SUMMARY

An object of the disclosure 1s therefore to provide a method
and a device of the mitially named type, with which the
temperature of a strand-like material can be measured 1n a
simple and reliable manner.

An object of the disclosure 1s achieved by a method for
measuring the temperature of a strand-like material to be
heated to a target temperature, including the steps: guiding,
the strand-like material 1n heat conducting contact about at
least one disk, mounted so as to rotate, that 1s heated to a
predefined temperature, measuring a ditlerence between the
temperature of the strand-like material or a value character-
1zing the temperature of the strand-like material, before guid-
ing about the disk and after gmiding about the disk.
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An object of the disclosure 1s also achieved by a device for
measuring the temperature of a strand-like material to be
heated to a target temperature, including: a conveying appa-
ratus for the strand-like material that 1s designed to convey the
strand-like material 1n heat conducting contact about at least
one disk, which 1s mounted so as to rotate, a disk heating
apparatus with which the disk can be heated to a predefined
temperature, and a differential measuring apparatus with
which a difference between the temperature of the strand-like
material or a value characterizing the temperature of the
strand-like material, can be measured before conveying about
the disk and after conveying about the disk.

The disk can be a metal disk, for example. However, other
materials are also conceivable for the disk, for example
ceramic. The strand-like material can be a wire, particularly a
metal wire, such as a copper wire. The wire can later serve as
an electrical conductor. The target temperature can corre-
spondingly be a suitable temperature to allow the later appli-
cation of a (plastic) insulation onto the conductor, for
example, 1n an extrusion method. The strand-like matenal,
particularly the wire, 1s conveyed continuously 1n the course
of the methods according to the disclosure, or respectively 1n
the devices according to the disclosure. The strand-like mate-
rial 1s guided about the at least one disk, wherein a heat
conducting contact exists such that possible temperature dii-
terences between the disk and the strand-like material are
equalized at least to some extent, particularly substantially
completely. The disk 1s preheated to a predefined tempera-
ture. For this purpose, at least one heating element can be
integrated in the disk. If such an integrated heating element 1s
operated electrically, the electrical energy for this can be
supplied to the rotatable disk for example using slip rings. The
supply of the electrical energy can also occur inductively for
example. It 1s also possible to heat the disk to the predefined
temperature using at least one external heating apparatus, for
example an inductive heating apparatus, or a heat radiator or
the like.

According to the disclosure, the difference of the tempera-
ture, or of a value characterizing the temperature, 1s measured
between the section of the strand-like material incoming at
the disk and the section of the strand-like material outgoing
from the disk. The differential measurement can advanta-
geously occur 1n a noncontact manner, for example on the
basis of an evaluation of the temperature-dependent emissiv-
ity of the strand-like material. If there are temperature differ-
ences between the mcoming and the outgoing section of the
strand-like matenial, then according to the disclosure such
differences are not necessarily to be evaluated absolutely.
However, a difference signal can be derived that is propor-
tional to the temperature difference. The difference can be
measured continuously. This can occur repeatedly 1n pre-
defined intervals or also continuously. Correspondingly, the
differential measuring apparatus can be developed for the
purpose of continuously measuring the difference. If the mea-
sured difference 1s not equal to zero, a temperature difference
exists between the incoming section of the strand-like mate-
rial and the outgoing section.

By heating a strand-like material, such as an electrical
conductor, different properties thereof change, for example
the extension thereol and the electrical resistance thereof.
Along with, for example, a noncontact measurement of the
temperature difference between the incoming and the outgo-
ing section of the strand-like material, i1t 1s therefore also
possible to measure, for example, a change of an electrical
conductance, a change in length and/or diameter, and/or a
conductance-dependent attenuation between the mcoming
and the outgoing strand-like material, for example using
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inductive ring sensors. Thus, a temperature difference does
not have to be measured directly. Rather, a difference between
suitable parameters characterizing the temperature of the
strand-like material can also be measured before and after
conveying the strand-like material about the at least one disk.

Thus, according to the disclosure a differential measure-
ment 1s performed. For determiming the temperature of the
continuous strand-like material, 1t may be only necessary to
know the temperature of the heated disk 11 the temperature of
the incoming and outgoing section of the strand-like material
agree. A relative measurement of the temperature between
such sections of the strand-like material 1s possible 1n a much
simpler manner than determining the absolute temperature.
As mitially explained, copper wire i particular has a signifi-
cant range of fluctuation with respect to the emissivity
thereot, typically from 0.02 to 0.2. An absolute temperature
measurement based on the evaluation of the emissivity of the
strand-like material would therefore be associated with sig-
nificant maccuracies. This 1s avoided according to the disclo-
sure, because with the differential measurement according to
the disclosure possible fluctuations, for example, with respect
to the emissivity, are compensated.

Thus, the disclosure permits a precise detection of a devia-
tion of the temperature of the strand-like material from the
target temperature thereof 1n a simple and, particularly in the
case ol metal wires, very reliable manner. However, the dis-
closure provides further advantages. As mentioned above,
strand-like materials are frequently heated to target tempera-
tures 1n operational preheating devices. Such preheating
devices can operate inductively, and generally include a fre-
quency control that can lead to nonuniform heating of the
strand-like material. This 1n turn can lead to problems with a
subsequent extrusion process due to the imtially described
reasons. In particular this can lead to nonuniform adhesion of
the extrudate, or to nonuniform foaming of an extrudate. The
preheated disk used according to the disclosure leads 1n an
advantageous manner to smoothing possible temperature
fluctuations that the strand-like material has been subjected to
in a heating apparatus upstream of the heated disk. This 1n
turn 1mproves the subsequent extrusion process. As also
explained mitially, this 1s extremely important with data
cables, because with data cables fluctuations 1n the insulation
can lead to capacitance changes and thus to changes in the
characteristic impedance. This in turn can lead to an intoler-
able reflection loss and thus to problems with the data trans-
mission. Furthermore, the preheated disk according to the
disclosure also reduces an undesired cooling of the strand-
like matenial, which the maternial inevitably experiences after
passing through the preheating apparatus.

The predetermined temperature of the disk can be the target
temperature ol the strand-like material. When the disk 1s
preheated to the target temperature of the strand-like material,
a difference measured according to the disclosure immedi-
ately shows that the strand-like material does not have the
predetermined target temperature. Alternatively, however, the
disk can also be heated to a predetermined temperature which
1s less than or greater than the target temperature of the
strand-like material. The strand-like material then experi-
ences a cooling or heating upon conveyance about the disk.
When the predetermined temperature of the disk 1s higher
than the target temperature of the strand-like material, for
example, a cooling of the strand-like material which the mate-
rial has already experienced or will yet experience 1n the
course of the further conveyance to an extrusion device can be
compensated.

The strand-like material can be guided one or more times
around the disk. Thus, the disk can also be looped around one
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or more times by the strand-like material. Hereby, longer heat
conducting contact, and thus, an improved temperature
adjustment can be attained between the strand-like material
and the disk.

According to one aspect of the disclosure, 1t 1s possible to
regulate the temperature of the strand-like matenial to the
target temperature on the basis of the measured difference.
Based on a measured difference, a preheating device that
performs the heating of the incoming strand-like matenal to
the target temperature, for example, can be controlled such
that the temperature of the strand-like material takes on the
target value. As long as the disk 1s preheated to the target
temperature of the strand-like material, a possible difference
detected in the course of the measurement can be regulated to
nearly zero 1n a particularly simple manner. Ultimately, the
preheating device for the strand-like material can be con-
trolled 1n a simple manner, for example, such that the tem-
perature of the strand-like material coincides with the tem-
perature of the heated disk.

The temperature of the strand-like material can be modi-
fied 1n the course of the control by modifying the temperature
of the disk. Alternatively or additionally, the temperature of
the strand-like material can also be modified 1n the course of
the control by moditying a heating apparatus upstream from
the disk 1n the direction of movement of the strand-like mate-
rial. Such a heating apparatus can be an inductive heating
apparatus. Particularly with very thin strand-like materials,
particularly very thin wires, heating using only the heated
disk can be suificient. Generally, however, a separate heating
apparatus may be still necessary, which can then heat the
strand-like maternial alone or together with the heated disk.
Heating power of such a separate heating apparatus can lie 1in
a range ol approximately 90% of the total heating power
supplied to the strand-like material, and the heating power of
the heated disk can lie in arange of approximately 10% ofthis
total heating power.

The strand-like material can be guided according to a fur-
ther aspect of the disclosure, about two disks, mounted so as
to rotate, of which a first disk 1s the heated disk and a second
disk 1s a return pulley, wherein 1n the movement direction of
the strand-like material a heating apparatus 1s disposed
between the heated disk and the return pulley. The heating
apparatus can be the aforementioned heating apparatus
adapted for regulating the temperature of the strand-like
material, for example an inductive heating apparatus. With
this design, there 1s an integration of the device according to
the disclosure, or respectively the method according to the
disclosure, in preheating apparatuses, for instance the appa-

ratus offered for sale by Sikora AG under the name PRE-
HEATER 6000. The strand-like material can be guided 1ni-
tially about the first disk, subsequently about the second disk
(return pulley) and then be guided at least once around the
first disk, before the strand-like material leaves the device
again. The conveying apparatus of the device according to the
disclosure 1s designed correspondingly for this purpose. Par-
ticularly with the use of inductive heating apparatuses, or
respectively conductive heating apparatuses operating on the
basis of using transformers, it can be provided that at least the
heated disk 1s electrically conducting. In this case, the elec-
trically conducting disk forms a short circuit disk, by means
of which the strand-like material, metal wire for example, 1s
short-circuited. Heating of the strand-like material can then
occur on this basis, as 1s the case with the preheating device
PREHEATER 6000, from Sikora AG. The electrical voltage

exists only within the loop of the strand-like material guided
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around the disks, whereas the section of the strand-like mate-
rial incoming into the device and outgoing from the device
can be de-energized.

According to a further aspect of the disclosure, the tem-
perature of the disk, or a value characterizing the temperature
the disk, can be measured and compared to a predetermined
temperature or a value characterizing a target temperature of
the disk. If a deviation 1s detected, the disk temperature can be
regulated to a predetermined temperature, such as the prede-
termined temperature or value characterizing the target tem-
perature of the disk. The temperature of the disk, or a value
characterizing the temperature of the disk, can be a measured
without contact, for example by an infrared sensor, or a ther-
mal 1maging camera. This measurement can again occur con-
tinuously, wherein the disk temperature measuring apparatus
of the device according to the disclosure may be designed
correspondingly. The measurement can be repeated, particu-
larly 1n predefined intervals, or continuously. Based on this
measurement then, a suitable disk heating apparatus can be
controlled to hold the disk temperature preferably at the pre-
determined temperature. The disk temperature regulating
apparatus and the strand temperature regulating apparatus of
the device according to the disclosure can naturally also be
formed by a common control apparatus. Likewise, it 1s also
conceivable that the differential measuring apparatus and the
disk temperature measuring apparatus are formed by a com-
mon measuring apparatus. However, 1t 1s also possible to
assign a temperature sensor to the disk alone.

According to a further aspect of the disclosure, it can be
provided that the difference between the temperature of the
strand-like material or the value characterizing the tempera-
ture of the strand-like material 1s measured before convey-
ance about the disk and after conveyance about the disk by an
inirared measuring apparatus, or at least a thermal 1maging
camera. Infrared sensors that can be used for this purpose are
cost-effective. In one embodiment, at least one infrared sen-
sor, or at least one thermal 1maging camera, can be disposed
in the direction of movement of the strand-like material
betore the conveyance about the at least one disk, and at least
one infrared sensor or respectively at least one thermal 1imag-
ing camera can be disposed aiter the conveyance about the at
least one disk. However it 1s also possible, that only one
infrared sensor or only one thermal 1maging camera 1s pro-
vided which simultaneously senses, and thus measures, both
the incoming as well as the outgoing section of the strand-like
material. Thus, the temperature of the incoming and outgoing,
strand can then be measured simultaneously with one record-
ing. In addition, the temperature of the heated disk, about
which the strand 1s guided, can also be simultaneously
detected using such a common inirared sensor, or using such
a common thermal imaging camera. In this case, a possibly
provided temperature regulation for the heated disk can also
occur based on a common temperature sensor.

According to a further aspect of the disclosure, the heated
disk can be formed from two disks halves which are thermally
insulated from each other. The strand-like material then
comes 1n via the first half disk, and exits again via the second
half disk. The thermal 1nsulation prevents an opposing tem-
perature influence between the incoming, cold strand section
and the outgoing, heated strand section. This 1s particularly
advantageous 11 the strand-like matenal 1s supplied to a heat-
ing apparatus only aiter the (first) guidance about the heated
disk. The disk halves can however be electrically connected
together, such that the strand conveyed by the device can be
short-circuited, for example for inductive heating. For ther-
mal insulation, a thermally insulating, yet electrically con-
ducting intermediate layer can be disposed between the disks.
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As already mentioned, the strand-like material can be a
wire, particularly a metal wire such as a copper wire. This

wire after conveying about the at least one disk, can be sup-
plied to an extrusion device 1n which plastic msulation 1s
extruded onto the wire. In this manner, the wire serving as an
clectrical conductor can be 1nsulated 1n a known manner for
later use as a cable.

The devices according to the disclosure can be designed for
performing the methods according to the disclosure. Corre-
spondingly, the methods according to the disclosure can be
performed using the devices according to the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the disclosure are explained in
the following 1n more detail using figures. Schematically 1n
the figures:

FIG. 1 shows a sectional view of a part of a device accord-
ing to one aspect of the disclosure,

FIG. 2 shows a top view of a part of the device from FIG. 1,

FIG. 3 shows a part ol the device from FIG. 1, in a side view
with respect to FIG. 2, from the right, and

FIG. 4 shows a sectional view of a part of a device accord-
ing to another aspect of the disclosure.

The same reference numbers refer to the same objects 1n
the figures unless indicated otherwise. In the FIGS. 1to 3, a
disk heated to a predetermined temperature can be seen with
the reference number 10. In the example shown, this 1s a metal
disk. The disk 10 1s disposed on a shait 12, and 1s mounted so
as to be rotated by the shait 12. In the sectional view 1n FIG.
1, an electrical heating apparatus 14 can be seen that 1s 1nte-
grated 1nto the disk 10 for heating the disk 10 to a predeter-
mined temperature. In the represented example slip rings 16,
18 are disposed on the drive shait 12. Electrical energy 1s
supplied to the electrical heating apparatus 14 by the slip rings
16, 18. The device according to the disclosure further
includes a disk temperature regulating apparatus 20, repre-
sented only schematically in the FIGS. 2 and 3 for reasons of
clarity. The disk temperature regulating apparatus 20 1s con-
nected to at least one of the slip rings 16, 18, for supplying
clectrical current via this slip ring, for example the slip ring
16, for supply of the heating apparatus 14. The other slip ring,
for example the slip ring 18, can be grounded such that the
clectrical current, after passing through the electrical heating
apparatus 14, 1s diverted via this slip ring. The disk tempera-
ture regulating apparatus 20 can include a triac regulator.

Furthermore, the device may include a measuring appara-
tus 21, represented with the exemplary embodiment accord-
ing to the FIGS. 1 to 3, and shown only in FIG. 1 for reasons
of clarity, that measures among others the temperature of the
disk 10 1n a manner to be described later in more detail, and
supplies the measurement result thereof to the disk tempera-
ture regulating apparatus 20. I1 the disk temperature regulat-
ing apparatus 20 detects a deviation of the disk temperature
measured by the measuring apparatus 21 from the tempera-
ture value predetermined therefor, then the disk temperature
regulating apparatus 20 controls the electrical current sup-
plied via the appropnate slip ring for supplying the electrical
heating apparatus 14 1n such a manner that the detected devia-
tion 1s reduced preferably to zero. The disk temperature can
be measured continuously.

A strand-like material with reference number 22, presently
a wire 22, such as a copper wire, can also been seen 1n the
FIGS. 1 to 3. The wire 22 1s supplied by a conveying appara-
tus, not shown 1n more detail, first to the device, then 1n the
example shown, 1s guided once completely around the disk
10, and conveyed again away from the device as 1llustrated by
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the arrow 24. In particular, it can be seen in the FIGS. 2 and 3
that the wire 22 1s thereby continuously divided 1nto a section
26 incoming 1nto the device, or respectively the disk 10 and a
section 28 outgoing from the device or respectively the disk
10. The incoming and outgoing section 26, 28 lie next to each
other on the disk 10. The wire 22 1s conveyed here in heat
conducting contact via the disk 10. The disk 10 can be driven
rotationally 1n the direction of rotation indicated 1n FIG. 1 by
the arrow 30 by means of a drive, not shown, or can be rotated
using the wire 22 guided about the disk 10.

The measuring apparatus 21 functions 1 a noncontact
manner in the example shown. Particularly, this measuring,
apparatus can be an infrared sensor or a thermal 1maging
camera. The infrared sensor, or the thermal 1imaging camera
1S, as seen1n FIG. 1, directed from above onto the disk 10 with
the incoming and outgoing section 26, 28 of the wire 22. From
the recorded measurement data, for example recorded inira-
red emissions, with a known emissivity, the temperature of
the disk 10 can be determined. At the same time, a difference
can be determined from the recorded measurement image, for
example of infrared emission between the incoming section
26 and the outgoing section 28 of the wire 22. This emission
difference 1s characteristic for a temperature difference
between the mcoming and the outgoing section 26, 28. The
measurement range recorded by the measuring apparatus 21
1s shown with the reference number 23. This way, the mea-
suring apparatus 21 records the incoming and outgoing sec-
tion 26, 28 of the wire 22 also belore, or respectively after, the
respective contact thereof with the disk 10. Through this
measure a disruption of the temperature measurement of the
wire sections 26, 28 due to signals originating from the disk
10, disruptive reflections for example, 1s avoided. Thus, the
measuring apparatus 21 represents a combined differential
measuring apparatus and disk temperature measuring appa-
ratus. Based on the differential measurement, the temperature
of the wire 22, can be modified by a wire temperature regu-
lating apparatus, not shown, such that the measured differ-
ence lies preferably close to zero, for example. This 1s the case
then, for example, when the disk 10 1s heated to the target
temperature of the wire 22. The measurement and evaluation
ol the difference can again occur continuously. Here, the disk
temperature regulating apparatus can control a heating appa-
ratus, 25 disposed upstream of the disk 10 1n order to modify
the temperature of the wire 22 1n the desired manner. Addi-
tionally or alternatively, 1t 1s also concervable to modily the
disk heating apparatus 14 1n order to influence the tempera-
ture of the wire 22. The wire 22 1n the example shown, after
passing through the device according to the disclosure 1s
supplied to an extrusion device 27 in which a plastic insula-
tion 1s extruded onto the wire 22.

FI1G. 4 shows a second exemplary embodiment of a device
according to the disclosure. With this exemplary embodi-
ment, the device represented 1n the FIGS. 1 to 3 1s integrated
in a conductor preheating device, such as 1s sold by Sikora AG
under the name PREHEATER 6000 for example. With the
exemplary embodiment shown in FIG. 4, the device, along
with the disk 10 heated in the above described manner and
mounted so as to rotate, also includes a second disk, namely
a return pulley 32, which 1s also mounted on a shait 34 so as
to rotate, as illustrated by the arrow 36. In the exemplary
embodiment according to FIG. 4, the wire 22 1s guided {first
about the heated disk 10 to the return pulley 32, as 1llustrated
by the arrow 38. Here, the wire 22 1s only guided around the
return pulley 32 and then conveyed again to the heated disk
10, as 1llustrated by the arrow 40 1n FIG. 4. Then, the wire 22,
in the manner shown in the FIGS. 1 to 3, 1s guided once
completely around the heated disk 10, and then 1s conveyed
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out of the device, as illustrated by the arrow 24. Whereas the
heated disk 10 1s electrically conducting, the return pulley 32
does not need to be electrically conducting. It 1s sufficient if a
short circuit 1s generated by the heated disk 10, in the wire
loop guided around the disks 10, 32. It 1s then possible to heat
the wire 22 in the desired manner by means of a heating
apparatus generally indicated with the reference number 42
and disposed 1n the direction of conveyance of the wire 22
between the return pulley 32 and the heated disk 10. In the
example shown the heating apparatus 42 may include a fre-
quency converter 44, a power controller 46, and a transformer
48. The short-circuited wire loop then forms a secondary coil
of the transformer 48. Such heating apparatuses 42 are gen-
erally known, for example, from the PREHEATER 6000
product from Sikora AG.

With the exemplary embodiment according to FIG. 4, the
temperature of the disk 10 1s also regulated to a predetermined
value 1n the manner described above for the FIGS. 1 to 3, for
example, the target temperature of the wire 22 to be heated.
Likewise, in the manner described above, the measuring
apparatus 21, along with measuring the temperature of the
disk 10, also measures the difference of the temperature, or a
value characterizing the temperature, between the incoming
wire section 26 and the outgoing wire section 28. Addition-
ally, in the manner described above for the FIGS. 1 to 3, based
on this differential measurement, the temperature of the wire
22 1s controlled such that the measured difference, for
example, preferably takes on the value zero. In the example
shown 1 FIG. 4, the wire temperature can be adapted 1n a
particularly simple manner using the heating apparatus 42 in
use already for the conductor preheating. Thus, also with the
example shown 1n FIG. 4, the wire 22, after passing through
the device according to the disclosure, 1s supplied to an extru-
sion device, not shown in more detail, in which a plastic
insulation 1s extruded onto the wire 22. The heating apparatus
42 serves mainly for preheating the wire 22. In comparison to
the heating apparatus 42, low additional heating power can be
generated by the heated disk 10.

With the devices according to the disclosure, or respec-
tively the methods according to the disclosure, 1t 1s possible to
measure and control the wire temperature to a target value in
a simple and reliable manner. At the same time, temperature
fluctuations generated for example by the heating apparatus
42 are smoothed by the heated disk 10, which has an advan-
tageous eflect on the subsequent extrusion.

We claim:

1. A method for measuring the temperature of a strand-like
material to be heated to a target temperature, comprising the
steps:

cguiding the strand-like material into heat conducting con-

tact with and about at least one disk, wherein the disk 1s
configured to rotate and 1s heated to a predefined tem-
perature; and

measuring a difference between the temperature of the

strand-like material or a value characterizing the tem-
perature of the strand-like material before conveyance
about the disk, and the temperature of the strand-like
material or the value characterizing the temperature of
the strand-like material aiter conveyance about the disk.

2. The method according to claim 1, wherein the predefined
temperature of the disk is the target temperature of the strand-
like matenal.

3. The method according to claim 1, wherein the strand-
like material 1s guided around the disk one or more times.

4. The method according to claim 1, wherein the strand-
like matenial 1s guided about two disks, mounted so as to
rotate, of which a first 1s the heated disk, and a second is a
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return pulley, wherein a heating apparatus 1s disposed 1n the
movement direction of the strand-like material between the
heated disk and the return pulley.
5. The method according to claim 1, further including the
steps:
measuring the temperature of the disk or the value charac-
terizing the temperature of the disk, and comparing the
measured temperature of the disk or the value character-
1zing the temperature of the disk to a temperature pre-
determined for the disk or a value characterizing the
temperature predetermined for the disk; and
regulating the disk temperature to the predetermined tem-
perature on the basis of a deviation detected 1n the course
of the comparison.

6. The method according to claim 1, wherein at least the
heated disk 1s electrically conducting.

7. The method according to claim 1, wherein measuring the
difference includes measuring the temperature of the strand-
like maternial or the value characterizing the temperature of
the strand-like material before conveyance about the disk and
alter conveyance about the disk, with an infrared measuring
apparatus or at least one thermal imaging camera.

8. The method according to claim 1, wherein the heated
disk 1s formed from two disk halves which are thermally
insulated from each other.

9. The method according to claim 1, wherein the strand-
like material 1s a wire.

10. The method according to claim 9, wherein the wire,
alter conveying about the at least one disk, 1s supplied to an
extrusion device in which a plastic insulation 1s extruded onto
the wire.

11. The method according to claim 1, wherein the tempera-
ture of the strand-like material 1s regulated to the target tem-
perature based on the determined difference.

12. The method according to claim 11, wherein the tem-
perature of the strand-like material 1s regulated to the target
temperature by modifying the temperature of the disk.

13. The method according to claim 11, wherein the tem-
perature of the strand-like material 1s regulated to the target
temperature by modifying a heating apparatus upstream of
the disk 1n the movement direction of the strand-like material.

14. A device for measuring the temperature of a strand-like
material to be heated to a target temperature, comprising:

a conveying apparatus for the strand-like material that 1s
configured to convey the strand-like material 1n heat
conducting contact about at least one disk, the at least
one disk being configured to rotate;

a disk heating apparatus configured to selectively heat the
disk to a predefined temperature; and

a differential measuring apparatus configured to measure a
difference between the temperature of the strand-like
material or a value characterizing the temperature of the
strand-like material before conveyance about the disk,
and the temperature of the strand-like material or the
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value characterizing the temperature of the strand-like
material after conveyance about the disk.

15. The device according to claim 14, wherein the pre-
defined temperature of the disk 1s the target temperature of the
strand-like material.

16. The device according to claim 14, wherein the convey-
ing apparatus 1s configured to guide the strand-like material
one or more times around the disk.

17. The device according to claim 14, wherein the convey-
ing apparatus is configured to convey the strand-like material
about two disks, mounted so as to rotate, of which a first i1s the
heated disk and a second 1s a return pulley, wherein a heating
apparatus 1s disposed between the heated disk and the return
pulley 1n the movement direction of the strand-like material.

18. The device according to claim 14, further including:

a disk temperature measuring apparatus, with which the
temperature of the disk, or a value characterizing the
temperature of the disk, can be measured and can be
compared to the predefined temperature for the disk or a
value characterizing the predefined temperature for the
disk; and

a disk temperature regulating apparatus configured to regu-
late the disk temperature to the predefined temperature,
based on a deviation detected in the course of the com-
parison.

19. The device according to claim 14, wherein at least the

heated disk 1s electrically conducting.

20. The device according to claim 14, wherein the differ-
ential measuring apparatus comprises at least one infrared
measuring apparatus or at least one thermal 1maging camera.

21. The device according to claim 14, wherein the heated
disk comprises two disk halves which are thermally insulated
from each other.

22. The device according to claim 14, wherein the strand-
like matenal 1s a wire.

23. The device according to claim 22, further including an
extrusion device for extruding a plastic msulation onto the
wire, wherein the conveying apparatus 1s configured to supply
the wire to the extrusion device aiter the conveying about the
at least one disk.

24. The device according to claim 14, further including a
strand temperature regulating apparatus configured to regu-
late the temperature of the strand-like material to the target
temperature, based on the measured difference.

25. The device according to claim 24, wherein the strand
temperature regulating apparatus 1s configured to regulate the
temperature of the strand-like material to the target tempera-
ture by moditying the temperature of the disk.

26. The device according to claim 24, wherein a heating
apparatus 1s disposed upstream of the disk 1n the movement
direction of the strand-like material, wherein the strand tem-
perature regulating apparatus 1s configured to regulate the
temperature of the strand-like material to the target tempera-
ture by moditying the heating apparatus.
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